A variety of clinical practice guidelines have been developed for the treatment of LBP. 6, 29, 43 These guidelines propose a shift away from treatment of LBP primarily based on pathoanatomical principles in favor of a classification-based approach. This suggestion is largely based on several studies reporting that classifying patients led to improved clinical results.
[ research report ] become more widespread. 26 A variety of clinical practice guidelines have been developed for the treatment of LBP. 6, 29, 43 These guidelines propose a shift away from treatment of LBP primarily based on pathoanatomical principles in favor of a classification-based approach. This suggestion is largely based on several studies reporting that classifying patients led to improved clinical results. 14, 15, 31 However, a recent review has questioned the clinical effectiveness of subgrouping claims, due to trials that were underpowered and the poor quality of reporting. 55 The McKenzie Method of Mechanical Diagnosis and Therapy (MDT) is a well-studied classification system. This assessment and treatment model has demonstrated good interexaminer reliability when classifying patients with LBP; however, evidence of its treatment effectiveness continues to be challenged. The MDT was designed to classify patients into 3 mechanical subgroups (derangement, dysfunction, or postural syndrome) or an "other" subgroup, by which to direct treatment. 23, 36 Derangement, the most L ow back pain (LBP) is the worldwide leading cause of years lived with disability, with an estimated point prevalence of 9.4% and a lifetime prevalence of up to 39%. 25, 52, 62 This negatively impacts the psychosocial health of those affected. 48 Moreover, with an aging population, LBP is expected to U U STUDY DESIGN: Literature review with metaanalysis.
U U BACKGROUND: The McKenzie Method of
Mechanical Diagnosis and Therapy (MDT), a classification-based system, was designed to classify patients into homogeneous subgroups to direct treatment.
U U OBJECTIVES:
To examine the effectiveness of MDT for improving pain and disability in patients with either acute (less than 12 weeks in duration) or chronic (greater than 12 weeks in duration) low back pain (LBP).
U U METHODS: Randomized controlled trials
examining MDT in patients with LBP were identified from 6 databases. Independent investigators assessed the studies for exclusion, extracted data, and assessed risk of bias. The standardized mean difference (SMD) and 95% confidence interval were calculated to compare the effects of MDT to those of other interventions in patients with acute or chronic LBP.
U U RESULTS:
Of the 17 studies that met the inclusion criteria, 11 yielded valid data for analysis. In patients with acute LBP, there was no significant difference in pain resolution (P = .11) and disability (P = .61) between MDT and other interventions. In patients with chronic LBP, there was a significant difference in disability (SMD, -0.45), with results favoring MDT compared to exercise alone. There were no significant differences between MDT and manual therapy plus exercise (P>.05) for pain and disability outcomes.
U U CONCLUSION:
There is moderate-to highquality evidence that MDT is not superior to other rehabilitation interventions for reducing pain and disability in patients with acute LBP. In patients with chronic LBP, there is moderate-to high-quality evidence that MDT is superior to other rehabilitation interventions for reducing pain and disability; however, this depends on the type of intervention being compared to MDT.
common subgroup, is associated with a rapid change in symptoms secondary to performance of a "directional-preference" exercise. 36 The directional preference of a patient is the direction in which a repeated movement and/or sustained position produces an improvement in symptoms. Those improvements may include centralization, a phenomenon in which symptoms down the lower extremity are progressively abolished in a distal to proximal direction. 64 The presence of centralization is associated with good prognosis in patients with LBP. 64 Furthermore, recent studies have shown that directional preference and centralization, when matched with adequate MDT treatment, result in better patient outcomes than treatment with general range-of-motion exercise. 31, 47, 50 The latest meta-analysis to examine the effectiveness of MDT for LBP found limited evidence to support the use of MDT. 32 However, additional randomized controlled trials have since been published. 31, 33, 47 Moreover, the previous meta-analysis did not consider acute and chronic LBP separately. Because acute and chronic forms of LBP manifest differently, the treatment effect could be different. 19, 44, 51 A cutoff of 12 weeks to differentiate acute from chronic LBP has been used in previous systematic reviews and clinical practice guidelines. 4, 37 Also, the previous meta-analysis compared MDT to passive therapy, which included a variety of interventions that might have different effects. Because the relative effectiveness of MDT could change based on the comparator intervention, MDT should be compared to each intervention type separately. The level of MDT training should also be considered, as it may impact interventions and risk-adjusted functional outcomes. 10 The objective of this meta-analysis was to determine the effectiveness of MDT provided by trained therapists compared to that of different types of comparator interventions for improving pain and disability in patients with acute and chronic LBP separately.
METHODS

T
he methodology for this review was based on the PRISMA statement, 39 and the data extraction form was informed by the Cochrane metaanalysis guidelines.
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Eligibility Criteria
Randomized controlled trials that examined the effectiveness of MDT for pain and disability in patients with LBP were included. There was no limit on publication date, and studies could be written in English or French. Exclusion criteria included duplicated data from other studies, other interventions combined with MDT where the effects could not be partitioned, and studies published in non-peer-reviewed journals. Only trials in which therapists were MDT trained were included. To be considered MDT trained, therapists were required to have participated in at least 1 course offered by the McKenzie Institute International focused on applying MDT to patients with LBP. This criterion was based on evidence that trained therapists are more reliable in classifying patients (κ = 0.7-0.9) than are therapists without certification (κ = 0.17-0.39). 28, 49, 65 Studies in which an MDT classification was not completed prior to the treatment were excluded, as a priori classification is an essential characteristic of the MDT approach. 36 Last, the comparator intervention had to be a typical rehabilitation intervention, such as manual therapy, exercise, or education. There was no review protocol published for this meta-analysis.
Information Sources
Six electronic databases (MEDLINE, Embase, CINAHL, Cochrane Database of Systematic Reviews, PsycINFO, and the Physiotherapy Evidence Database [PEDro]) were searched using 3 primary search strings: (1) MDT therapy, (2) low back/lumbar pain, and (3) randomized controlled trials. Related terms were included for each search string, and an example for the MEDLINE search is provided (APPENDIX, available at www.jospt.org). The first search was performed on November 12, 2015. A second search was performed on May 26, 2016 , and a third search was performed on September 6, 2017 to provide an update of articles published since the first search. Additionally, references from the included studies and from previous systematic reviews/meta-analyses were searched manually, along with publications on the McKenzie Institute International website (www.mckenzieinstitute.org).
Study Selection
Titles and abstracts were screened independently by 2 reviewers (O.L., D.S.). When disagreements between reviewers occurred, they discussed the relevant abstract to reach a consensus. A third reviewer (S.R.) made the decision when a consensus could not be reached. The full articles were obtained for the selected abstracts and were reviewed again independently by 2 reviewers (O.L., D.S.). As before, a third reviewer (S.R.) made the decision to include the study in the analysis if a consensus could not be reached by the 2 initial reviewers.
Data Extraction
Data extraction was performed by 2 investigators (P.T.P., M.C.F.), who each independently extracted the data from all studies with the use of an extraction form. A customized data extraction form was developed for each of the 2 outcomes of interest, pain and disability. The data extraction form was a Microsoft Excel spreadsheet designed according to the Cochrane meta-analysis guidelines and adjusted to the needs of this meta-analysis. 27 The following information was extracted from each study: (1) characteristics of the study (study duration, therapist MDT training, and the number of patients allocated to each group) and inclusion criteria, (2) type of intervention (including duration and frequency of the different interventions), and (3) type of outcome measures (including pain scores, disability scores, definitions and time of [ research report ] data collections). Where the study sample included a mix of individuals with chronic and acute LBP, the average duration of LBP symptoms was used to determine whether they were acute or chronic. The comparison interventions were classified into "other interventions," placebo, or a subdivision of other interventions. Other interventions were defined as nonsurgical and noninvasive interventions within the scope of physical therapy practice (eg, exercise, manual therapy, and education). These interventions could be performed by physical therapists or other health professions. Other interventions were further subdivided into manual therapy, exercise, a combination of manual therapy and exercise, or education. Chronic LBP was defined as pain in the lumbar spine lasting more than 12 weeks. Acute LBP was defined as having a duration of pain less than 12 weeks. After having completed the extraction process, the investigators compared results and reached consensus on any discrepancies. A third investigator (S.R.) resolved disagreements if a consensus could not be reached. Once the extraction form was completed, the 2 investigators independently tested the form with the first 3 included studies. The results were then compared to ensure uniformity of the extraction process. When relevant data were missing from a study, the authors and coauthors were contacted via e-mail to request the missing information. If the data could not be obtained, the study was excluded from the analyses. For each study, pain and disability measures were extracted immediately after the MDT intervention or the comparison intervention, when the intervention was assumed to have the largest treatment effect.
Risk of Bias and Strength of Evidence
To evaluate risk of bias in individual studies, the methodological quality of the included studies was rated on the PEDro scale. 34 The PEDro scale has demonstrated acceptable reliability for the overall score (intraclass correlation coefficient = 0.680) 34 and validity. 7 The ratings were obtained from the PEDro website when available. Articles not indexed in the PEDro database were assessed by 2 raters (O.L., D.S.) and a third reviewer (S.R.) made the final decision if a consensus could not be reached. The Grading of Recommendations, Assessment, Development and Evaluation (GRADE) approach was used to assess the quality of the body of evidence for each outcome of this meta-analysis (pain and disability). 27 This evaluation was conducted by 2 raters (D.S., P.T.P.), and a third reviewer (O.L.) made the final decision if a consensus could not be reached. The quality of evidence was initially considered "high" and could be downgraded based on the following 5 factors: (1) limitation of design, (2) indirectness of evidence, (3) inconsistency of results, (4) imprecision of results, and (5) high probability of publication bias. Studies that did not reach a score of 5 on the PEDro scale could be downgraded for a limitation of design 41 ; studies that possessed differences in populations, interventions, outcome measures, and indirect comparisons could be downgraded for indirectness; studies with effect estimates that were heterogeneous could be downgraded for inconsistency; and studies that had fewer than 400 participants could be downgraded for imprecision.
Statistical Analysis
Analyses were completed separately for patients with acute and chronic LBP. The effectiveness of MDT compared to other interventions, subdivisions of other interventions, or placebo were examined using random-effects models with statistical significance set at P<.05. 8, 67 The standardized mean difference (SMD) and 95% confidence interval (CI) were calculated for each analysis. Random-effects models were utilized, because it was expected that there would be heterogeneity of the comparator interventions. The heterogeneity among studies was determined using the chi-square statistic with significance set at P<. 10 When a study had 2 intervention groups that were compared to MDT (eg, manual therapy and education), the intervention that was considered to contribute most (eg, manual therapy) was included in the primary analysis. However, in these cases, a sensitivity analysis was completed where the comparator groups were substituted. Both comparator groups could not be included in the same analysis to avoid artificially inflating the sample size. When medians and interquartile ranges (first and third) were provided, means were calculated by summing the median, first interquartile range, and third interquartile range and then dividing by 3. Standard deviation estimates were calculated from interquartile values and consideration of the study sample size.
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RESULTS
T
he literature search resulted in the identification of 758 publications, 678 from databases and 80 from reference lists (FIGURE 1). After removing duplicates, 2 independent reviewers screened 354 abstracts and selected 51 articles for full-text review. After review, 17 articles were retained for the meta-analysis; however, of these 17 studies, 4 did not provide sufficient data to be included in the statistical analyses. These 4 studies are summarized in TABLE 1 . 1, 20, 46, 53 No significant between-group differences were observed in pain and disability in 3 and 4, respectively, of the 4 studies excluded from the meta-analysis. 1, 20, 46, 53 Attempts to contact the authors to provide additional data were not successful. One study that met the inclusion criteria was excluded from data analysis, because participants who were noncentralizers post randomization were only excluded from the intervention group. 41 This could have biased the treatment effect toward the MDT group, as a greater effect has been shown when a directional-preference exercise is given to centralizers. 66 Also, because the modification occurred following allocation, the study could not be considered a randomized controlled trial. In this study, the findings of a significant between-group difference in improvement in pain and disability favoring MDT should be interpreted with caution. 41 One study with a mix of individuals with acute and chronic LBP 45 was included in the data analyses for chronic LBP, because most participants had recurrent episodes of LBP. For 1 study, medians and interquartile ranges were converted to means and standard deviations, respectively, as described in the Methods. 63 A summary of the metaanalysis is shown in TABLE 2.
Acute LBP: Primary Analysis of MDT Versus Other Interventions
Four studies compared MDT to other interventions in participants with acute LBP. 3, 33, 54, 55 The other interventions included spinal manipulative thrusts, lumbar range-of-motion exercise, 54 joint mobilizations, 55 and first-line care (eg, advice to remain active and take acetaminophen, and assurance of a favorable prognosis). 33 Another study compared MDT to 2 other interventions: manipulations with strength and stretching home exercises, and an education booklet. 3 Only 3 of 4 studies were included in the analysis of pain intensity. 33, 54, 55 The fourth study examined the bothersomeness of pain, numbness, and tingling, which was considered a different construct. 3 For the 3 included studies, tests of heterogeneity were not significant (FIGURE 2A). There was moderate-quality evidence of no significant (P = .11) difference in pain after the intervention period (SMD, -0.45; 95% CI: -0.99, 0.10) between MDT and the other interventions. Ratings were downgraded because of imprecision of results.
For the disability analysis, all 4 studies were included and tests of heterogeneity were not significant (FIGURE 3A). 3, 33, 54, 55 There was high-quality evidence of no significant difference (P = .61) in disability after the intervention period between MDT and other physical therapy interventions (SMD, -0.07; 95% CI: -0.34, 0.20). The analysis included manipulations, with home exercises as the comparator intervention from the study that included 2 comparator interventions. 3 When the education booklet was included instead, no significant differences remained (P = .16).
Acute LBP: Subgroup Analysis
MDT Versus Manual Therapy Plus Exercise Three studies compared MDT to manual therapy plus exercise. 3, 54, 55 Comparator interventions included spinal manipulative thrusts with lumbar range-of-motion exercises, 54 joint mobilizations, 55 and manipulations with home exercises. 3 Only 2 of 3 studies were included in the pain intensity analysis. 54, 55 Tests of heterogeneity were not significant (FIGURE 2B). There was moderate evidence of a significant (P = .04) difference in pain after the intervention period, with results favoring MDT (SMD, -0.74; 95% CI: -1.45, -0.03). Ratings were downgraded because of imprecision of results. For the disability analysis, all 3 studies were included and tests of heterogeneity were not significant (FIGURE 3B). 3, 54, 55 There was moderate evidence of no significant difference (P = .36) in disability after the intervention period between MDT and manual therapy plus exercise (SMD, -0.24; 95% CI: -0.77, 0.28). Ratings were also downgraded because of imprecision of results. MDT Versus Exercise None of the included studies compared MDT to exercise alone in participants with acute LBP. MDT Versus Education Two studies compared MDT to an intervention that included only education in participants with acute LBP. 3, 33 In 1 study, education was described as "first line care," and included advice to avoid bed rest and to remain active, assurance of a favorable prognosis, and advice to take acetaminophen. 33 This first-line care was provided Full-text articles assessed for eligibility, n = 51
Full-text articles excluded, n = 5 • Insu cient data for meta-analysis, n = 4 • Noncentralizers excluded from MDT group post allocation, n = 1
Full-text articles assessed for eligibility, n = 12
• Lack of data for analysis, n = 5 Included studies in qualitative synthesis (meta-analysis), n = 17 [ research report ] to both the MDT group and the comparison group, who received no other treatments. The outcome variables for this study included both pain intensity and disability. The second study used an education booklet as the comparison intervention, 3 and had disability as an outcome measure, but not pain intensity.
As only 1 study assessed pain intensity, 33 no meta-analysis was performed. This study found that MDT plus first-line care resulted in a significant (P = .02), but small, improvement (0.7 on an 11-point numeric pain-rating scale; adjusted values) in pain intensity compared to first-line care only.
For the disability analysis, based on 2 studies, 3, 33 tests of heterogeneity were not significant (FIGURE 3C). There was One study included in the review, despite lacking data for analysis, compared MDT to education 20 and found no significant between-group differences for changes in disability.
high-quality evidence of no significant (P = .45) difference in disability after the intervention period between participants treated with MDT or education (SMD, -0.09; 95% CI: -0.31, 0.14). manual therapy and exercise, and education were the comparator interventions.
One of the studies compared combined MDT and balneotherapy to combined exercise, manual therapy, and balneotherapy. 40 Another study had 2 comparator groups, manual therapy with exercise and education. 45 Six of the 7 studies measured pain intensity. 17, 22, 31, 38, 45, 47 Tests of heterogeneity were significant (FIGURE 4A). There was moderate evidence of a significant (P = .03) difference in pain after the intervention period, with the results favoring MDT (SMD, -0.33; 95% CI: -0.63, -0.03). The GRADE ratings were downgraded due to unexplained heterogeneity. This analysis included manual therapy with exercise as the comparator intervention from the study that included 2 comparator groups. 45 When education was included instead, significant differences remained (P = .03).
Disability was measured in all 7 studies. 17, 22, 31, 38, 40, 45, 47 Tests for heterogeneity were not significant (FIGURE 5A). There was high-quality evidence of a significant (P<.01) difference in disability after the intervention period, with the results favoring MDT (SMD, -0.28; 95% CI: -0.44, -0.12). This analysis included manual therapy, with exercise as the comparator intervention from the study that included 2 comparator groups. 45 When education was included instead, significant differences remained (P = .04).
Two studies included in the review, which lacked sufficient data to be included in the meta-analysis comparing MDT to modalities (heat, ultrasound, electrical muscle stimulation, and interferential current), 42, 53 found significant between-group differences for changes in pain, with results favoring MDT; only 1 of these studies 42 found a significant difference in change in disability, with results favoring MDT.
Chronic LBP: Subgroup Analysis
MDT Versus Manual Therapy Plus Exer-
cise Three studies compared the effects of MDT to combined manual therapy plus exercise in participants with chronic LBP. 40, 45, 47 Manual therapy plus exercise interventions consisted of manipulation, mobilization, and lumbar range of motion/stretching exercises. Of the 3 studies, 2 measured pain intensity, and tests of heterogeneity were significant (FIGURE 4B). 45, 47 There was moderate evidence of no significant (P = .30) difference in pain after the intervention period between interventions (SMD, -0.26; 95% CI: -0.73, 0.22). Ratings were downgraded because of unexplained heterogeneity. All 3 studies measured disability, and tests of heterogeneity were not significant (FIGURE 5B) . 40, 45, 47 There was highquality evidence of no significant (P = .23) difference in disability after the intervention period between interventions (SMD, -0.11; 95% CI: -0.29, 0.07).
One study that did not provide sufficient data to be included in the metaanalysis 2 compared MDT to manual therapy and exercise. The study found no significant between-group differences for change in pain intensity and disability after a 1-week intervention. MDT Versus Exercise Four studies compared the effects of MDT and exercise on pain intensity in participants with chronic LBP. 17, 22, 31, 38 Exercise programs consisted of group exercises, 17 midrange lumbar/ stretching exercises, 31 or stabilization/ motor control exercises. 22, 38 One study had 2 comparison intervention groups consisting of either MDT exercise in the opposite direction as the directional preference or midrange lumbar/stretching exercises. 31 Only this latter group was included as the comparison to MDT in the Disability (unable to calculate)current analysis. All 4 studies measured pain intensity, and tests of heterogeneity were significant (FIGURE 4C). 17, 22, 31, 38 There was moderate evidence of no significant difference in pain after the intervention period between interventions (SMD, -0.38; 95% CI: -0.82, 0.05). Ratings were downgraded because of imprecision of results. These 4 studies also examined disability. Tests of heterogeneity were not significant (FIGURE 5C). There was high-quality evidence of a significant difference (P<.01) in disability after the intervention period, with the results favoring MDT (SMD, -0.45; 95% CI: -0.64, -0.25.
One of the included studies did not provide sufficient data to be included in the meta-analysis; the authors found no significant between-group differences in change in pain and disability between patients treated with MDT versus exercise.
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MDT Versus Education Only 1 study compared MDT to an education intervention in participants with chronic LBP, and thus a meta-analysis could not be completed. 45 Education included advice to remain active. There was no significant difference in change in pain intensity or disability between MDT and education 3 months after initiating treatment. MDT Versus Placebo One study compared MDT to a placebo intervention in participants with chronic LBP, and thus a meta-analysis could not be completed. 18 Both groups received a copy of The Back Book (Baltimore, MD: Johns Hopkins University Press) and 5 weeks of treatments that included 10 sessions in total. The placebo group was treated with detuned pulsed ultrasound for 5 minutes and detuned shortwave diathermy in pulse mode for 25 minutes, which did not provide any therapeutic benefit. There was a statistically significant difference between groups for change in pain intensity at the end of treatment, with results favoring the MDT group (adjusted mean difference, -1.00; 95% CI: -2.09, -0.01); however, the difference was only 1 point on a 0-to-10 visual analog scale, and likely not clinically significant.
Risk-of-Bias Assessment and Strength of Evidence
The articles' scores on the PEDro scale were all obtained through the PEDro database and ranged from 4 to 8 out of 10. There were 15 studies with a PEDro score of at least 5, and 2 studies with a score of less than 5. Due to the nature of the interventions, the providers could not be blinded to the interventions in any of the studies, which lowered the PEDro scores of the included articles. Blinding of the patients was reported in only 1 study. 18 Blinding of the assessor was reported in 9 of the studies. 1, 17, 20, 22, 31, 33, 41, 47, 55 The mean PEDro scale score for all studies was 6/10 (TABLE 1).
DISCUSSION
I
n patients with acute LBP, (1) MDT was no more effective than other interventions, (2) MDT yielded statistically and clinically significant better improvements in pain intensity compared to manual therapy plus exercise (though only 2 studies with small sample sizes were included in the analysis), and (3) no difference in improvement in disability was found between MDT and either manual therapy plus exercise or education. In those with acute LBP, the quality of evidence assessed with the GRADE ratings was moderate and high for the outcome of pain and disability, respectively; therefore, there is good-quality evidence showing that MDT is not clinically superior to other interventions in acute LBP to improve pain or disability.
In patients with chronic LBP, (1) MDT was more effective at reducing pain and disability than other rehabilitation interventions, (2) MDT was superior to exercise for reducing disability but not pain, and (3) MDT was not superior to combined manual therapy and exercise, or to education. Although superior, the effect size was small to moderate, indicating at least minimal clinical significance. The strength of evidence of these findings was moderate to high and was downgraded mainly due to significant heterogeneity between the included studies. [ research report ] uting to statistical analysis. A PEDro scale score of 5 or higher is used as a common cutoff to evaluate the quality of a study. 7 The current findings were different from those of the previous meta-analysis, which concluded that the MDT approach did not produce clinically significant differences in pain and disability in patients with LBP. Nine studies included in the current study were published after the last meta-analysis, 32 published in 2006 (TABLE   1) . 1, 18, 22, 33, 40, 45, 47, 53, 54 There are 4 main differences between the previous and current meta-analyses. First, in the current meta-analysis, acute and chronic LBP were investigated separately. Chronic pain and acute pain manifest differently, because psychosocial factors are potentially more dominant in patients with chronic pain. 68 Second, the current meta-analysis only included studies in which therapists received MDT standardized training. When providing care based on MDT principles, trained therapists obtained better treatment outcomes than untrained therapists. 10 From the previous meta-analysis, 2 studies included therapists who were not trained in MDT. 5, 12 Third, only studies in which classification was conducted a priori were included in the current meta-analysis. The basis of the MDT approach relies on the classification of a patient before providing treatment, such as directional-preference exercises. Thus, patients should be classified into 1 of the subgroups (derangement, dysfunction, postural, or other) prior to receiving a specific treatment to be considered an MDT treatment. The classification process was omitted in 5 of the included studies in the previous systematic review. 9, 11, 35, 57, 60 Thus, the current findings provided an updated meta-analysis of the effectiveness of MDT, and ensured that the included studies more closely followed the MDT program as intended.
In patients with acute LBP, we observed statistically significantly greater improvement in pain intensity when utilizing the MDT approach compared to the combination of manual therapy and exercise. Two studies in which directional-preference exercises were the primary means of treatment in the MDT group were analyzed. 54, 55 Directional preference implies a rapid improvement in patient symptoms in response to a specific exercise. 36 This could explain the differences observed when comparing a symptom-based approach to a nonspecific exercise regimen, such as range-of-motion exercises, which may not address pain immediately. Analysis of the 2 included studies showed statistically significant differences in pain favoring MDT (FIGURE 2) , with an SMD of 0.74 and a nonstandardized difference of 1.86 on the visual analog scale (analysis not presented), which would be considered clinically meaningful. 21 For acute LBP, no difference was observed for change in disability across the different methods of intervention, including education (FIGURE 3 ). This could be explained by the nature of acute LBP, in that most patients have a favorable prognosis, and that rapid reductions in both pain and disability are noted within 6 weeks of symptom onset. 37 For patients with acute LBP, MDT seemed to be more effective at reducing pain than manual therapy plus exercise; however, derangement subgroup for the MDT intervention, whereas others included all 3 mechanical syndromes. The fact that the 3 different subgroups had different prognoses could have impacted MDT's effectiveness. Furthermore, MDT was not compared to other classification approaches that tailor treatments based on clinical characteristics rather than pathoanatomical diagnoses, such as treatment-based classification and movement system impairments. 13, 27 ing pain and disability in patients with chronic LBP.
However, there were some methodological issues in the included studies. Lower PEDro scale scores were often due to the nature of the studies: not allowing for blinding of the therapists and patients. The intention to treat was not met for 4 studies, and it was not clear how participants who dropped out were accounted for statistically. 1, 20, 22, 38 Also, some studies included only the therapists should be careful when using MDT exclusively, as the effect size was moderate for a small sample size, and other treatment approaches could yield similar results for disability in this population.
For patients with chronic LBP, MDT provided greater improvements in pain and disability compared to other interventions and exercise alone, but had similar outcomes compared to the combination of manual therapy and exercise. The SMD values represented a small treatment effect for the comparison of MDT to other interventions for pain (SMD, -0.33) and disability (SMD, -0.28); therefore, despite statistical significance, the clinical significance of the difference may be less meaningful. Other symptom-matched approaches have also demonstrated similar findings in patients with chronic LBP. 2, 56 Although effective in treating chronic LBP, MDT might not be any better than combined manual therapy plus exercise. It has been shown in treatment-based classification that patients who may benefit from specific exercise may also benefit from spinal manipulation. 58 Also, small treatment effects could be credited to the fact that a large group of patients may not fall into a distinct subgrouping and may benefit from a more generalized exercise program. 59 These patients are likely to be classified into the "chronic pain" category of the MDT classification. Because the meta-analysis did not evaluate each MDT subgroup separately, definite conclusions regarding the different treatment effectiveness outcomes are unknown. This latter subgroup is largely based on the presence of psychological factors and on patients not responding to mechanicaltype treatments. 36 Also, MDT does not explicitly account for pain systems theory, specifically differentiating between pain that is central or peripheral in origin, and for a wider spectrum of psychological factors that could be present in patients with chronic LBP. 44 [ research report ]
These approaches have yielded similarly modest results, finding statistically insignificant improvements in outcome measures for both the classification-specific and the non-classification-specific groups. 24, 61 However, this current review did find a significant difference between patient-matched treatment and generic exercise for disability in the short term for chronic LBP, albeit moderate.
CONCLUSION
T
here is moderate-to highquality evidence that MDT is not superior to other rehabilitation interventions for reducing pain and disability in patients with acute LBP. In patients with chronic LBP, there is moderate-to high-quality evidence that MDT is superior to other rehabilitation interventions for reducing pain and disability; however, this depends on the type of intervention being compared to MDT, and the effect sizes were generally considered small to moderate, which means clinical significance needs to be determined. Although some evidence supported the use of MDT for assessing and treating LBP, therapists should be careful when using this approach exclusively, because other treatments have shown similar effectiveness, and a patient's values and preferences should be considered. U
KEY POINTS FINDINGS:
For reducing pain and disability in patients with acute low back pain (LBP), the McKenzie Method of Mechanical Diagnosis and Therapy (MDT) is not superior to other rehabilitation interventions. In patients with chronic LBP, however, MDT is superior to other rehabilitation interventions for reducing pain and disability; however, this depends on the type of intervention being compared to MDT. The treatment effect for MDT was generally small to moderate. IMPLICATIONS: To treat patients with LBP, MDT may be used, although other intervention methods might offer a similar benefit. CAUTION: Although statistically significant, clinical significance of MDT effects needs to be determined because the effect sizes found were small to moderate. 
